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Hypospadias remains the second most common congenital anomaly of 
childhood, with an incidence of 1:250 newborn males.' Over the last three 
decades the incidence appears to be doubling in Western industrialized 
countries.? The etiology remains unknown, with current research focused on 
the identification of genetic susceptibility along with adverse maternal 
environmental exposure during the first trimester of pregnancy.’ 


The treatment of hypospadias requires surgical innovation and flexibility.* The 
goal of hypospadias surgery is to have a functional penis with normal voiding, 
with cosmetic results as near as possible mimicking a normal phallus.’ It has 
become self-evident that patients with severe hypospadias (and their parents) 
are willing to accept more than one operation to obtain a durable, functional, 
and cosmetically acceptable outcome. The optimal timing for the repair of 
hypospadias under the care of a pediatric urologist and anesthesiologist for a 
healthy term infant is six months of age. 


Severe hypospadias can be categorized according to patients who have not 
had previous surgery (virgin) and those who have suffered complications 
from previous hypospadias operations. When possible, a single-stage repair 
is optimal, with the caveat that the patient and family as well as the surgeon 
must be prepared for a controlled two-stage operation when the local 
factors preclude a one-stage operation (see Figure 7). The two key factors 
that will determine whether a one- or two-stage operation will be required 
are the need for aggressive repair of penile curvature (chordee), which is 
often associated with severe hypospadias, and the amount and quality of 
the available skin (typically the dorsal hooded foreskin) for both the urethral 
reconstruction and subsequent skin coverage of the penile shaft. 


Laurence S Baskin, MD, is Chief of Pediatric Urology at the 
University of California, San Francisco (UCSF) Children’s Hospital 
and a Professor of Urology and Pediatrics. Since completing a 
urology residency at UCSF and a pediatric urology fellowship at 
Children’s Hospital of Philadelphia, he has been on faculty at 
UCSF. Dr Baskin runs the Clinical Pediatric Urology Service at UCSF. 
He is Director of the Pediatric Urology Fellowship, President of the 
Genitourinary Reconstructive Surgeons, Past President of the 
Society of Fetal Urology (SFU), a past member of the Executive 
Boards of the American Academy of Pediatrics (AAP), Section on Urology and the Society of Pediatric 
Urology (SPU), and a member of the American Board of Urology exam committee. The Baskin 
laboratory has two major areas of research interest. First is hypospadias and genital reconstruction, 
for which the Center for the Study and Treatment of Hypospadias has been established at UCSF. The 
laboratory is currently focusing on the etiology of hypospadias, genital differentiation, and endocrine 
disruptors. Second is bladder development and smooth-muscle formation, with a current focus on 
epithelial mesenchymal signaling during smooth-muscle differentiation. Dr Baskin graduated in 
biophysics from UC Berkeley and in medicine from UC Los Angeles. 


E:lbaskin@urology.ucsf.edu 


Patients with virgin, severe hypospadias (see Figure 2) may have none, one, 
or both of these factors. For example, the patient in Figure 2A had both 
adequate skin for a urethral reconstruction and penile shaft coverage 
requiring a minimally invasive midline dorsal plication procedure (see below) 
for the correction of penile curvature.® In this case the dorsal skin was 
fashioned into an onlay island flap for reconstruction of the new urethra 
(see Figure 3). This technique requires preservation of a strip of ventral 
urethral plate as a template for the reconstructed urethra.’ 


A critical step in hypospadias repair is to straighten the penis (orthoplasty), 
which requires determining the need for a dorsal approach that leaves the 
ventral skin intact for urethral reconstruction (preservation of the urethral plate) 
versus the need for a more aggressive ventral approach in cases of severe 
curvature that will require resection of the ventral penile shaft skin and a two- 
stage hypospadias repair.* The intra-operative finger test (see Figure 4) is a 
useful technique to determine whether the dorsal midline plication will be 
successful for penile straightening and to identify the rare but more severe 
cases of curvature where resection of the urethral plate and ventral grafting is 
necessary.* The finger test is performed after complete dissection of all tissue 
along the corporal bodies to the penile scrotal junction (see Figure 4A). In the 
rare cases when the urethral plate is short or poorly developed, it is also 
resected (necessitating a two-stage repair). Intra-operative artificial erection 
with injectable saline and a 25-gauge needle along with a tourniquet at the 
base of the penis will allow assessment of the degree of penile curvature. With 
the penis in the erect state, if it is not easily pliable to a straight position, as 
illustrated in Figure 4B, midline dorsal plication is not appropriate for correction 
of penile curvature. Figure 4C shows the completed repair in a penis that had 
a positive finger test where the curvature was easily corrected using the midline 
dorsal plication (see Figure 4D), with permanent sutures placed at the 
12 o'clock position in a nerve-free zone at the point of maximum curvature. 


In contrast, the patient in Figure 2B with scrotal hypospadias had a positive 
finger test with the penile curvature amenable to dorsal midline plication. 
The dorsal foreskin, however, was inadequate for both a urethroplasty and 
coverage of the penile shaft skin. Therefore, the dorsal penile skin was used 
to resurface the ventral aspect of the penis in the first stage of a two-stage 
operation (see Figures 5A—G).° After six months a second-stage operation 
used the well-healed ventral penile shaft skin to complete the repair of the 
urethra and glans (see Figures 5H-L). 


The patient with severe perineal hypospadias in Figure 2C had a negative 
intra-operative finger test requiring ventral grafting after resection of the 
tethering ventral penile shaft skin and urethra plate. In spite of adequate 
dorsal foreskin, a two-stage repair was still employed. The rationale for this 
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Figure 1: Algorithm for Repair of Severe Hypospadias 


Figure 3: Onlay Island Flap Hypospadias Repair 


Algorithm for repair of 
severe hypospadias 


Penile curvature 
correction 


—finger test 
dermal graft 
(resection of urethral plate) 


+ finger test 
dorsal midline plication 


Skin quality 


Two-stage repair 
and amount Berep 


Urethroplasty 
second coverage 
(sub-q, tunica vaginalis) 
Skin coverage 


Primary tubularization 
Onlay island flap urethroplasty 


Buccal two-stage 
Skin graft two-stage 


Decision points are the severity of penile curvature determined by the finger test and the quality 
and amount of dorsal foreskin. 


Figure 2: Variations of Severe Virgin Hypospadias 


A: A U-shaped incision is made around the proximal hypospadiac urethral opening on the 
ventral penile shaft, preserving a dorsal urethral strip (urethral plate). B: Take-down of the skin 
and subcutaneous tissue, as well as an outline of the inner prepuce for the onlay island flap. 

C: Preservation of the urethral plate with penile curvature in a case of penoscrotal hypospadias. 
D: Suturing of the onlay flap to the urethral plate. 


Figure 4: Finger Test to Determine the Technique Necessary for the 
Correction of Penile Curvature 


two-stage approach is the poor outcome associated with the use of a 
complete transverse island flap tube repair compared with onlay island 
repair and preservation of the urethral plate (see Figure 3).* 


The algorithm (see Figure 7) is also useful for patients who have had 
multiple surgeries with resultant complex, severe hypospadiac anomalies 
(see Figure 6). Figure 6A is an example of this type of patient, with a 
proximal opening, a long skin bridge, a fistula, a diverticulum near the 
hypospadiac urethra at the penile scrotal junction, and significant ventral 
skin scarring, especially at the coronal margin. The initial maneuver in this 
patient was to excise the skin bridges and preserve the redundant urethral 
plate. The coronal ventral scarring was excised and the redundant 
urethral plate advanced into the glans. The urethral plate was primarily 
tubularized and covered with de-epithelized subcutaneous pedicle flap.’ 
Pre-operative counseling was clear that a two-stage repair was to be 
expected; however, at surgery the amount of available skin and 
subcutaneous tissue allowed the patient to be repaired in one stage. 


US PEDIATRICS 


A: Severe hypospadias after surgical take-down of the subcutaneous tissue along the corporeal 
bodies. B: Finger test showing a pliable penis amenable to dorsal midline plication. C: Straight 
penis after dorsal midline plication. D: Schematic of midline dorsal plication technique. In this 
technique, parallel plication sutures are placed in the tunica albuginea in the 12 o'clock position, 
which is free of both nerves and vascular structures. 


Patients who have had multiple previous surgeries with excessive scarring and 
a paucity of ventral skin (see Figure 6B) are best treated with a two-stage 
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Figure 5: Two-stage Hypospadias Repair 


First-stage correction of penile chordee and transfer of dorsal foreskin to the ventral aspect of the penis. A: Scrotal hypospadias with chordee and penoscrotal transposition. B: Penis degloving and 
resection of urethral plate. C: Correction of curvature. D: Mobilization of glans wings. E: Mobilization of glans wings with preservation of glandular urethral plate. F: Byars flap skin transfer. 


G: Completed first-stage repair. 


Second-stage urethroplasty. H: Six months after the first-stage surgery. |: Parallel incisions outlining urethroplasty. J: Urethroplasty. K: Second layer and glansplasty. L: Completed repair. 


Figure 6: Complex Severe Redo Hypospadias 


Figure 7: Schematic Two-stage Bracka Buccal Hypospadias Repair 


A: Proximal urethral meatus, fistula and diverticulum with an abundance of available skin. 
B: Distal hypospadiac meatus with extensive scarring and a paucity of available skin. 
‘Bracka’ buccal inlay graft at the first stage to augment needed skin for the 
urethroplasty (see Figure 7).'° At the second stage, performed at least six 
months later (to allow complete graft take and wound healing), urethroplasty 
protection can be difficult with little available subcutaneous tissue. In this 
situation a tunica vaginalis graft (see Figure 7G) can protect the urethroplasty, 
protecting against fistula formation in patients with complex redo surgery.” 


Patients with severe hypospadias may also have associated penile scrotal 
transposition of a more severe variety. Mild penile scrotal transposition rarely 
needs to be aggressively reconstructed because at puberty this defect 
becomes essentially a non-issue, secondary to pubic hair. Although rare, the 
author has found a few situations where a three-stage approach is a logical 
and successful option. In the first stage, penile curvature is corrected; in the 
second stage, the urethroplasty is completed; and the third stage is the 
correction of the severe penile scrotal transposition. Ultimately, outcomes will 
be judged by a normal cosmetic appearance and a functional and durable 
urethra without diverticulum, stricture, fistula, or hair-bearing tissue. 


First stage: A: Patient with a midshaft hypospadias and a paucity of available skin after 

multiple previous hypospadias repairs. B: Resection of scar tissue. C: Mobilization of glans wings. 
D: Buccal free graft quilted into the resected scar. 

Second stage after six months of healing: E: Exposure of glans mesenchyme and trimming of 
buccal graft for subsequent urethroplasty. F: Urethroplasty. G: Secondary de-epithelized pedicle 
coverage of the urethroplasty. H: Two-layer glansplasty and completed repair. 


In conclusion, the treatment of severe hypospadias requires attention to 
surgical detail and flexibility with respect to surgical procedures. The author 
advocates a controlled two-stage surgery if penile curvature is not simply 
corrected by dorsal midline plication requiring resection of the urethral plate 
along with ventral grafting, and adequate normal skin and subcutaneous 
tissue is lacking. The author follows the algorithm in Figure 7 and applies it 
to all types of hypospadias surgery with the stated goals of long-term 
functionality and a normal cosmetic appearance. W 
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